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(54) PROCESSES FOR PRODUCING VITREOUS FIBRES ~ £ - <w 

INORGANIC which contains silicon, calcium, aluminium 
and iron in the following amounts (calculated, 
as are ail percentage compositions quoted 
hereinafter, in terms of their oxide): 



(71) We, JAPAN 
MATERIAL CO., LTD., a Japanese Body 
Corporate, of No. 1044 — 11, Fugisawa, 
Fugisawa-shi, Kanagawa-ken, Japan, do 
5 hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 
10 This invention relates to processes for pro- 
ducing vitreous fibres. 

This invention provides a process for pro- 
ducing vitreous fibres, in which process a 
powder, comprising from 35 to 75% (cai- 
15 cuiated as silica) of a silicaceous material, 
from 10 to 55% (calculated as calcium oxide) 
of a calciferous material, minor amounts of 
metal oxides, and unavoidable impurities, is 
fused to form a melt which is passed through 
20 orifices or spinnerets to form the desired 
vitreous fibres. 

Thus, silica (SiO,) and calcium oxide 
(CaO) are effectively the two principal in- 
gredients of the powder, but it also contains 
25 smaller amounts of oxides, and by the term 
"minor amounts of metal oxides" is meant 
amounts of from 2 to 13% of alumina 
(Al,O s ), from 0 to 10% of zirconium oxide 
(ZrO,), from 0 to 4% of ferric oxide 
30 (Fe,0 $ ), from 0 to 3% of sodium oxide 
(Na t O), from 0 to 3% of potassium oxide 
(KtO), from 0 to 2% of magnesium oxide 
(MgO) and from 0 to 1% of titanium oxide 
(TiO,). 

35 All percentages quoted in the Specification 
refer to percentages by weight 

The powder could be made up by mixing 
together the required amounts of the various 
oxides — thus, by mixing suitable amounts of 

40 silica calcium oxide, alumina, ferric oxide and 
so on. However, many of the oxides them- 
selves are very reactive, and as it is often 
most convenient to add the silicaceous material 
in the form of silicates and/or aluminosili- 

45 cates. Such compounds are particularly con- 
venient since they are widely available; a 
most suitable source of material for the powder 
used in the process of the invention is port- 
land cement (known also as white cement), 



50 



SiO, 
CaO 
A1,0, 
Fe,0, 



20 to 32%; 
60 to 72%; 

1 to 5%; and 

1 to 6%. 



It is, therefore, preferable to make up the 
powder to be used in the process of the inven- 
tion by mixing portiand cement with a silica- 
rich material to give the desired composition- 
Portland cement (which is commonly 
termed simply "cement", and will be ref er r ed 
to as such hereinafter) is produced by grinding 
limestone and clay to a fine powder, forming 
this powder into a thick slurry with water, 
and firing it in a kiln. At a temperature of 
about 1500° C, the aluminosilicates from the 
clay are sintered to form small balls called 
clinkers. The clinkers are then crushed, for 
example in a ball mill, to give the fine powder 
known as cement. It is normal practice then 
to add small amounts of . gypsum 
(CaS0 4 . 2H 2 0) to the cement — typically 
up to 2% of gypsum is added. 

However, gypsum decomposes to give sul- 
phur trioxide (SO,) gas at the temperature 
used in vitreous fibre manufacture, and the 
production of any gas is undesirable since it 
may lead to the production of bubbles in the 
fibres. Consequently it is advantageous, though 
not essential, to use in the process of the in- 
vention cement containing substantially no 
gypsum or other material capable of re- 
leasing SO,. 

The advantages of using cement as a start- 
ing material to make vitreous fibres are: 

a) it is readily available in large quantities 
all over the world; 

b) it is stable if kept dry; 

c) it is available in the right form — a 
fine powder; 

d) it is cheap. 

However, until now, it has proved virtually 
impossible to prepare vitreous fibres simply 
by heating cement in a manner anaiagous to 
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rich mteri J to^, L^ C addmon of siJl 'a- 

required range; therefore preferably r£ 
sUica-nch material contains greater Sri «£f 
(caloxlated as silica) of silicon!" tariff 

filf« w* Md conUins fro m 98 to 99°/ 
S3; * T"' ? erc are """y naturally?^ 

Sinn's*""* *™ be 

of such materials ASS^"** 
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pendent on its composition It ha« yZZT* 1 
that the sp.nmng J'J&S/S? 
5M« r !. ^P™"" of from i i&fj 

to solidiff qufcSv "Jf £»5 *ey tend 

toSL^K ° f ,* C may be used 

pS wJrrA™ 0 s P^ning ap- 
tVT * now d «cnbed with reference 

Figures 1 and 2 are schematic drawer, 
pores respectively, which may be emrimJi 
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„• : »« ui me invention mav con 

tain one or more of the aboye^lescribed sS- 
35 nch materials, and, by way of genS ££. 
trauon, it may be said mat powSTS^^ 
composition in the following'n^hare^ 
found particularly effective:-. 

a) 50 to 80% cement and 
50 to 20% silica sand; 

b) 20 to 55% cement and 
45 to 80% shirasu; 

c) 20 to 55% cement, 
20 to 40% shirasu and 

J( 20 to 40% silica sand; 

d) 40 to 50% cement, 
35 to 47.5% silica sand and 
2J to 25% zircon flour; 

e) 40 to 50% cement, 
35 to 48% shirasu and 
7« t0 , 25 % zircon flour; and 

f) 40 to 50% cement, 
18 to 25% silica sand, 
17 to 25% shirasu and 
2.5 to 25% zircon flour. 

of I v t i^l a, «w been - found ** ^ production 

enkciv., . g ** si,i ca-rich material of it , •«=pwmure at wnicn 

substantially the same particle size « " is completely melted. The melt is then 

c^ent, since this ensum^nSg of Z STtSS* 7*5? t0 fonn ^W f ftS 

two components when the powdT* melted SLtlZ^ivZft fibrcs ' 10 whic * a binding 

The silicon content of thVpowder S in S ff °T an ap P ,icator ( 6 )»^ 

the process of the invention is prereraby" £K ft VfT^J 0 "" < 7 > 10 f °™ a 

y trand C 8 )- Tbe formed strand is then wound 
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_„ , . ,— s tcment ana suica-rid' 

« mmxluced into the meltin? ft?- 

£5? WbCTe " ? heatcd ro a temped 
"^'^ 15 completely melted. The formed 
melt flows out through orifices in the bottom 100 
of the furnace to form single fibres (2) 
SSLff ^ned by a £mb (3), and 
separated so that none of the fibres crossT 
become tangled. The fibres are SmS'inS 
the required thickness by passage betw^n .nc 

mre higher than 1500" C, such as some Sow. no 
den cooammg iron, are not used since itis 
d^cult to obtain single fibres. For JfeJ 
««ons, it is desirable if the furnace is 
150O<^ "/ tt »Pl ra «« °ot higher man 

iS to Q i3oo- P c feraWy m ** "** ot *-» 115 

MwSfi 2 ^ ^ sides of * typical ap- 
Parana for producing long fibres. Figure 2A 
u a front view and Figure 2B i, a sideWew 
jne powder containing cement and sUica-rich 120 
material is introduced into the furnace (1) 
VTSZfS* t0 , ^^^ture at wWch 

™*LT ple I ,y m 5 lteA 71,6 ""It is then 
passed through orifim m .:__t- r" 
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it high speed onto the winding drum (10) 
±c strand beine moved acro/thelJui bv 
means of a traverse guide (9) y 

the furnace in ^S?^ - 
The fo lowing Examples are now 

though only by way 0 f illusrmion toS 
materials, conditions and tecS« *jf-°? 
may be employed in the pWof rh! Ch 
vent.on. In these Examples wE 
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Chemica, Composition of siNca-rich 



D rnA . E «mple l. 
Prcdua.on of fbng vitreous {ihm 

formed into a powde^wXr SyP *i m) was 
powdered (to S a? 5 J* 20 

s'lica-r.ch material which h J 5?"™* Sievc 
•nto mdymite or ^"converted 

Suitable materials are for Z T ployed - 
sand from Yuo M™/ ,.- Xam P ,e > Su "'ca 

Beppu, £panor SSLS'^JZ" 
the chemical comDosirmnc ^ J-l** P° wder » 
in the following ffi * WhlCh art sho ™ 
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■^mpie number 



Designation Aira 

shirasu 

Sampling place Kagoshima 
city 



Si0 2 

TiO, 

Al 2 0, 

Fe 2 0, 

FeO 

MnO 

MgO 

CaO 

Na,0 

H,0+ 
H,0- 

Total 



68.60 
0.29 
15.08 
0.98 
1.80 
0.07 
0.61 
2.66 
3.44 
2.28 
3.04 
0.50 
0.08 
99.43 



71.02 
0.20 
14.67 
1.19 
1.56 
0.07 
0.60 
2.71 
3.20 
2.28 
2.42 
0.44 
0.10 
100.46 



71.06 
0.26 
13.62 
0.52 
1.71 
0J)5 
0.61 
2.17 
3.30 
2.70 
3.12 
0.48 
0.10 
99.70 



Aira secondary Aira 
(sedimantary sh.rasu 
shirasu) 

Nakagawa 
Koriyamacho, 
Hiokigun 



71.40 
0.25 
13.65 
0.76 
1.55 
0.04 
0.48 
1.88 
3.36 
2.70 
3.40 
0.62 
0.05 
100.14 



70.40 
0.29 
13.96 
0.86 
1.67 
0.05 
0.64 
2.06 
3.06 

2.70 

3.14 

0.52 

0.09 
99.44 



71.22 
0.25 
13.51 
0.89 
1.57 
0.05 
0.54 
2.19 
3.50 
2.82 
2.84 
0.36 
0.09 

99.83 
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WHAT WE CLAIM IS:— 
in ^f™** for Pacing vitreous fibres. 

« to 75 / 0 (calculated as silica X of a sili 
10 caceous material, from 10 to 55% (Slcllattd 
as calcum onde) of a cairiferoWlnaS 
minor amounts of metal oxides to rSSST 
Wore defined), and unavoSSe SnuS 
is fused to form a melt which is passe^hrouS 
15 orifices or spinnerets to f onnd? S3 
vitreous fibres. acsirea 

m k^'i. A I . pro ^ ss as dahBe * in claim 1. in 
which the sdicaceous material is in the form 
of silicates and/or aluminosilicates. 
20 .'• A _ process as claimed in claim 1 in 
which the powder comprises portland cement 
'Sid). mattnaJ (« hereinbeforede. 

*■ A P«cws as claimed in claim 3. in 
25 which the cement contains substantially no 

Kn?S0, ^ ""^ =P^ of" re- 
? LA Process as claimed in either of claims 
3 and 4, in which the silica-rich material con- 

30 JSiS* 600/0 ^^TsuS) 

6. A process as claimed in any of claims 
* to 5, in which the silica-rich material is one 

35 S^S?^*^-*"--* 

7. A process as claimed in daim 6, in which 

Sf r?Tn<? ^"J 0 » «0% cement and 
50 to 20% silica sand. 

8. A process as claimed in daim 6, in 
which the powder contains 20 to 55% cement 
and 45 to 80% shirasu. 

9. A process as claimed in daim 6, in 



which the powder contains 20 to 55V 
cemenv20 to 40% shirasu and 20* to J$ 

whl°h * pnH?E f s 33 chi »«a'<n claim 6, in 45 

35 to 47.5% silica sand and 2.5 to 25°/ 
zirconflour. 

.!.!£ ^ P™"? 5 u daiine d «n claim 6, i n m 
« • ?<f.P owder contains 40 » 50% cenim: 
35jo 48% shirasu and 2.5 to 25% riS 

«J£ * prooe ?' 35 dain «* in claim 6, in 

18 to 25% silica sanoVl7 to 25% shirasu and 
2.5 to 25% zirconflour. 

3 to 11 ^SV^™^ in an V of claims 

r ,J r 4 . A Propw as claimed in any of the 

rt? ^2L^ aims ' <!° whica sui «m content 
of ^powder ,s from 45 to 65% (calSS 

A process as claimed in daim ia - 65 
7 o ' li TC? J f?™ - " <* claim. 

, ilJll ,reous ft T»es whenever prepared bv 
J^ces. a, claimed in any of thTpnSi£ 

F« the Applicants. 
SANDERSON & CO 
Chartered Patent Agents. 
97 High Street, ColchesSrTEssex. 
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